Exploring the potential enzymatic bioremediation of vermicompost through pesticide-detoxifying carboxylesterases.
Vermicompost is a known biofertilizer of potential use in soil bioremediation. This study was undertaken to explore the capacity of grape marc-derived vermicompost to inactivate methyl carbamate (MC) and organophosphorus (OP) pesticides via exploring the carboxylesterase (CE) activity level and its response to pesticide exposure. We first optimized the method for enzyme activity assay comparing the CE activity in two contrasting homogenization procedures (30-min mixing and mortar grinding). Thereafter, we assessed the sensitivity of the enzyme by both in vitro and vermicompost incubation trials with selected pesticides. The main findings can be summarized as follows: i) grinding the vermicompost in water (2% w/v) yielded maximum enzyme activity; ii) at concentrations around 10-4 M, highly toxic oxygen-analog metabolites of OPs strongly inhibited the CE activity (76-93% inhibition), but MC did not inhibit the enzyme activity; iii) liquid vermicompost was able to degrade chlorpyrifos and inactivate its highly toxic metabolite chlorpyrifos-oxon. Our results suggest that liquid vermicompost is the most appropriate preparation to increase the enzymatic potential of vermicompost in pesticide-contaminated soils.